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some instances, this is because they react with
intracellular, as opposed to surface constitu-
ents, of the target cells. A good example is anti-
body to deoxyribonucleoprotein, which is pre-
sent in the plasma of patients with systemic
lupus erythematosus: it can react with, and lead
to destruction of, the nuclei of dead cells, but
does not reach the nuclei of living cells.

There are, however, two examples of auto-
antibodies which react with cell surface re-
ceptors and have a profound effect on the
target tissue cells. One is a thyroid auto-anti-
body, which reacts with the TSH receptor of
thyroid epithelium and, like TSH itself, stimu-
lates the cell to increased function and prolifera-
tion: this is the cause of Graves' disease, the
common type of hyperthyroidism. The other is
an antibody to the acetylcholine receptor in
skeletal muscle cells: it blocks the receptor and
thus causes the muscle weakness of myasthenia
gravis (p. 936). A third example of a harmful
auto-antibody is found in a small proportion of
sterile men: it reacts with spermatozoa and may
be present in sufficient concentration in seminal
fluid to impair their motility,

Although *cytotoxic' implies injury to cells,
type 2 hypersensitivity is sometimes extended
to include antibody-induced injury to ex-
tracellular tissue elements. The best known ex-
ample of this is the rare type of glomerulo-
nephritis in which auto-antibody develops
to glomerular capillary basement membrane.
Union of this antibody with the inner surface
of the basement membrane is followed by acti-
vation of complement, as in the Arthus reac-
tion, and a destructive inflammatory lesion re-
sults in the glomeruli (p. 832).

Antibody-dependent lymphocyte cytotoxicity

When a suspension of living cells is treated with
an IgG class antibody which reacts with their
surface membrane, and normal lymphocytes
(e.g. from the peripheral blood of a normal
individual) are added, some of the lymphocytes
bind to the surface of the sensitised cells and
bring about their destruction: this probably
involves penetration of the target cell mem-
brane by the lymphocyte (Reid et a/., 1979).
The cytotoxic lymphocytes, sometimes called K.
ceBfc(p. 120), do not have surface Ig, and so ate
B iympfa^^ may be a subset of T
a third fypeof lymphocyte.

The importance of this type of cell injury in
man is not known, hut there is evidence sug-
gesting that it contributes to the destruction of
tumour cells in experimental animals.

Immune complex, Arthus-type
(type 3) reactions

These result from formation of immune com-
plexes by union of antigen with free IgG or
IgM antibody with consequent activation (*fixa-
tion*) of complement. This leads, in turn, to
acute inflammation with accumulation of poly-
morphs and aggregation of platelets, The poly-
morphs phagoeytose the immune complexes
and release lysosomal enzymes 'tyhich cause
tissue injury and aggravate the inflammatory
response directly and by activating the kinin,
clotting and plasmin systems (Fig. 3.13, p. 55).
Depending on the distribution of antigen, the
reaction may be localised to a particular tissue,
and is then termed an Arthus reaction, or
immune complexes may form in the blood,
producing a generalised reaction commonly
known as 'serum sickness' or circulating
immune-complex disease,

The local or Arthus reaction

This was described in 1903 by Arthus, who in-
jected rabbits repeatedly with horse serum*
When the animals had developed a high level of
circulating antibodies to horse serum proteins,
he noticed that a subcutaneous injection of
horse   serum   induced   a   local   acute   in-
flammatory reaction, developing over a few
hours and sometimes progressing to necrosis. It
has since been shown that the reaction may be
induced by local injection of a soluble antigen
into various tissues in animals with a high level
of the corresponding precipitating antibody in
their blood. It can be induced also in animals
immunised passively by intravenous injection
of precipitating antibody (passive Arthus reac-
tion). Localisation of the reaction depends on
precipitation of all the antigen in the tissues
around the injection site* and thus on a high
titre of precipitating antibody in the plasma.

Histoiogical features* Microscopy of the
Arthus reaction shows the typical changes of
acute inflammation with congestion of small
vessels, inflammatory exudation, and marked
pavemeuting and emigration of neutrophil